Quiz 1

ID#: Name:

LpgrzmEetysd, COLE ROADPKRYZONE )2, TOEBERZERT S LI
Lo THER X, (Let p, ¢ and r be propositions. Determine whether the following equation
holds or not by completing the truth table below.)

“(pVqg)=>-1r=-p=>(-qVr).
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[¥IZE (Conclusion)]

2. p=(qVr)=-p=(¢g=r) TH2, AL LI, ~(pVg) =-rZ& - &= & FHERLT
ZHATTDLYICE LV, Z2DO THREADON, BB LE I AHIC - 2 ANk, (Fill some
of the underlined blanks below by = to express —(p V q) = —r.)

~pVe)=-r=_p=(g=_r)

3. LoBEMEDO—FLHOI v 2R TwHRICH 2 X2, TOTROBELRT I, -, A, 7
&, v Zz ALk, (Fill each underlined blank with —, A or V to express x in the truth table

above. There may be voids.)

r=(p=>(9g=_r) — (p=>(g=_r)

Message Hil : FFRDE, 25 FHEDHTITOWT, HFUTOWT, What is your dream? Describe your
vision of yourself and the world 25 years from now. ("HP $g#A1]; (ZBHFEDH, If you wish, write
“Do Not Post.”)



Solutions to Quiz 1

LpgrzmEetydsd, COLE ROAPKYLONE )2, TOEBERZERT S LI
Lo THER X, (Let p, ¢ and r be propositions. Determine whether the following equation
holds or not by completing the truth table below.)

“(pVq) =-r=-p=(-qVr).

plalr]l- @ v 99 = -~ r]- p = (- ¢ vV nla
T|\r|\r|\F T T T T F T|F T T F T T T|T
T\ r|F|\F T T T T T F|F T T F T F F|T
T\ \F|T|\F T T F T F T|F T T T F T T|T
T \F|F|\F T T F T T F|F T T T F T F|T
FlT|T|\F F T T T F T|T F T F T T T|T
F|T|F|\F F T T T T F|T F F F T F F|F
F|F|T|T F F F F F T|T F T T F T T/ F
F|F|F|T F F F T T F|T F T T F T F|T

[¥IZE (Conclusion)]
F OEDPBVESTW 20T, @ lFHiETE R, =(pVe) = —r# —p= (—qVr). FXiE
DA RYA AR

2. p=(qVr)=-p=(¢g=7r) TH2, AL XIIZ, 2(pVqg) =& -~ &= & FHNLZT
ZHVWTTOLYIICER LI, ZDDOTHEADON, H¥ER L A1 - 2 ANk, (Fill some
of the underlined blanks below by — to express —(p V q) = —r.)
B:-p= (qg=r) % (p,qr) DEIHED (F,T,F) DROAR F ThHEiE, T ThHb, -(pVq) =
-r 3. (p,q,r) DEBMEDS (F,F,T) ODRDOAR F THEIZ, T THH056

=(pVq) = —r=-p=(-g= ).

3. LoBEHRDO—-FRLDI| v 2R ITwmHNCH 2 LT, TOTROBIELRTTIT, -, A, £7-
3. v Z ALk, (Fill each underlined blank with =, A or V to express x in the truth table
above. There may be voids.)

B:EMHEILG, 2=(-(pVe = -1)A(p=(-qVr)). >T, LD ED5,

(=(pVaq)=—r)A(=p=(~qVT))
(=p= (mg= 1)) A(-p=(¢g=1)).

X

Eix, pvqVrix (p,q,r) DEMED (F,F,F) DR, F TZ2nlbtHE, T Tl y=
z=-yVz 2ffi) &,

—(pVgqg)=-r=pVqV-r, -p=(-qVr)=pV-qVr.

IIHABEZBE, WKL, (p,q,r) ODEIEDS (F, F,T) OW2F, F, %&Z. (p,q,r) DEIHE
DY (F,T,F) DR, F ThHEE, IXRTT ZEW) ZEBHICOID £,



Quiz 2

ID#: Name:

1. x OFHCRED A D . FE 24 BROIEEDH 2. (A) Ok 5 h—BY 4 RO % EA D
B ERCHMEFH DD LIFTE RV &2 T EICHHE X, (Explain the impossibility of
covering up the room below with 24 mat size usable space (a 25 mat size room with two large
pillars at x) by one mat size futon of shape (A) without overlapping.)

(A)

2. (a) 20 kDF v +% A B,C,D,E,F ® 6 NT3i5b, ZNZNP % Lb—Ki3is &
SE ) OHREMED D % B>, (How many ways are there to sell 20 tickets by 6 assuming
that each one sells at least one?) [& A 7217 TR, Solution only! ,C., , P, £ XU n!
DAEIFEIR L 2 Tk, (No need to evaluate ,Cy., P, or n!.) |

(b) 4 DFrv +% A B,C,D,E,F ® 6 NTitb, ~KOELHEVADPOTHInwET
5L, EY DFREDSH 20 %2EZ 5 EZ20UE, LOGAEOREFRLTHL I L2 T8
IZHHHE X, (The number of ways to sell 14 tickets by 6, allowing that some may sell
no tickets, is equal to the number in the previous problem. Explain why.)

Message fill GRICH EIF) @ bl oT—FL0EOh (F1E, H0uE2IlcLlizw) o,
Z &3 ATT D, What is most precious to you? (THP g3 (ZHHEEDHE, If you wish, write
“Do Not Post.”)



Solutions to Quiz 2

1.

2.

X DFHCKEDRZARH D, FH 24 BEOILEDRH 5, (A) DL B A ADAMEZELD
B ERCHMEFHODL I LIFTE RV &2 T EICHIHE X, (Explain the impossibility of
covering up the room below with 24 mat size usable space (a 25 mat size room with two large
pillars at x) by one mat size futon of shape (A) without overlapping.)

* * * * *

* * * * x| (A)
* * * * *

* * * * *
* * * * *

B LoD X )T x ZHBNTHL L, TOHEEITIE, * 2325, % 3DV TRWIEEY 23 &
280005, HEEEZHOWTORT, AHPEZDEDLRVE ) ICHEFEDL I ENTER
WIZEZRLIZWDT, HEDALR VL) I ZHEFED LI LENTEL LTS, THL,
24 B DT, MiME, 24 BUBET, 20, D EDVEODHMIE, MEPREICE S 2 EICRD,
ZODEHBICELD B0, FHUI, « DT TS, x DOWVTWVABREZAR—=DE, « DD
TOVRRWEIA DRI T LIS, 24 KTHI DI, x DOVTVWBEEZAH24 & x DD
WTWEWEZA24 THD, EZAVBIDHREIZIZ, « DOVTWDEEZAN 25 HEDT,
TRTCZHi>TERNWI LI, FETHD, Lo T, HaehEbhwkHiz, Ml
HHEGEDL I EVBTER I Lo,

(a) 20 KD F 7 v b % A, B,C,D,E,F ® 6 NCTitb, ZNZNBP7e &b —ii5Es L
EE D DO R[EEED D 57>, (How many ways are there to sell 20 tickets by 6 assuming
that each one sells at least one?) [& A 71} TRV, Solution only! ,,C;, ,Pr, XU n!
DAEIFEIR L 7 Tk v, (No need to evaluate ,C,., P, or n!.) |

10C5 = 11628.

(b) 4 DF7ry +% A B,C,D,E,F ® 6 NCT5tb, ~KRHEBOLROLADPOTH XWnwET
28, fED DUREEDD 0% B2 5 EZ1UE, LOGEOREFAL THL I L2 TE
IZHEHHHE X (The number of ways to sell 14 tickets by 6, allowing that some may sell
no tickets, is equal to the number in the previous problem. Explain why.)
20D F 7y FEAELT, BOOZEBTKEI) L LTEL, T2 LEBIES
DIF, 14TH 203, 20DF 7y b2 6 ATHRD, Z0xNhnP i L b—KIFES
EEME LR UMD S Z L0505,

IDOFH: | A,B,C,D,E,F DZNZND5C K% a,b,c,d,e,f £ T 5, (b) IZBWT
. a+btctd+et+f=14ThH2%, UK ITDORLT, d =a+1,0V =b+1,c =
c+1,d =d+1,e=e+1,f/=f+1 2L d+V++d++f =20°L,7%5T
W3, ZIT (a,b,c,dye f)IT (a ¥, d e, f) ZMEIEsLE, 4BRDF 7Ty b6
ANDIZES TeBBDRE . 20 D F 7 v + %2 6 ADSERAR—KUETE > 7o ML DHFH & DI IE§
5DT, N6 DHEADBITEL W,

(a,b,c,d,e, f) o (a+1,b+1l,c+1,d+1,e+1,f+1)
=@ -1,0-1,d/—-1,d -1, -1, -1) = (d,V,d,d, e, [



Quiz 3
ID#: Name:

MgEZ MBS 3 & (A,B,C £95)HD, ZO—DICKEIDELE n ROMBEN TSR
ZVHICHEENTE D, MBEOBEIE 1 BIc>E 1K, MED RICZX /NI RHELLEE RV E
T2, COFMHEDOH LT, ROMEEEZ 5,

p(n): 2" — 1 FOBEHTTXTOMBELZIEE I NMOGINICEE I 2 I L TE S, (Hanoi's

Tower with n disks can be completed in 2™ — 1 steps.)

1. p(6) ZEZEL p(7) BETH S I L ziiHE X, (Explain that p(7) is true assuming that
p(6) is true.)

2.n=4TADPS CICREFETETEE A D—F/NIOMIBIEIEMIZB COELSICEL
7o kv, n=5 DL ZIFLEI D, (Move from A to C. What is the first move when n = 4
and n = 5?7 Assume that the total number of steps is minimum.)

n=4 D& ZORYDBE G (First move the smallest to) : B C (#4712 HL)
n=>50&EDRYDEE (First move the smallest to) : B C (Y2 J712H)

3. FBZ/NIWHPS 1,2,...,7 L L, ZNFh, THA T, 54,321 DT oEHIZBIC, 6
NCOMIELTHEETE, REFIETT %2 ADIBHLZ0 LICTXTEGZ LT
28, Z0U, EZICHEENDL I LI DD, £ 2N E T, MEEEINED, (A: 7, B: 5,

4, 3,2, 1, C: 6. Move A to B or C and complete it with minimum number of moves.)
BES: (Move to) © B C  (GEYIZJ7ICH) BEIHE (How many moves?) : [
Message il (BICH EHZ) i EDIET, ETHEL»o7 (BEHLTws) 28, HLdr-o

72t, B>TwsbZ &, (Anything that made you rejoice, sad or angry, or you are thankful of
recently?) (TH—2&X—=IHBEAT) (ZHHFLO 2 &, If you wish, write “Do Not Post.”)



Solutions to Quiz 3

M % OS2 30T (A, B, C £32) HD., ZO—DICKEIDEL L n MOMHEI T2 6K
SVEICEENTED, MEOBRHEIZ 1> E 1/, MO EICiZL /S 2B L »#EE v e
T3, ZOEHDH LT, ROMEEREZ S,

p(n): 2" — 1 OB TTXTOMBLZIEE I NMOGINIEE I 2 I L TE S, (Hanoi's

Tower with n disks can be completed in 2™ — 1 steps.)

1. p(6) ZEZEL p(7) BETH 5 I & ziiHE X, (Explain that p(7) is true assuming that
p(6) is true.)
B RWIC TRBIENTW AT A BEEE B L L, =0 0E Y ) —HifTE O &
ERCE
Step 1. p(6) IXETH 2056, A IHEENTVIZ/NI VDS 6 W% 26 -1 =63 ROBEHT
C BT ILNTE S,
Step 2. Step 1 IZX>T A IZIF—HFRZVEOALBDH DMITTRTC ILHs056, B IZiF
—HHBR DT, A ICH 2 —HRELWZ B IS —HOBHTET I LBTE 2,
Step 3. Step 2 ITX D A IZIF—MB TR, B ITE—FBREIVEOAR, CI12iF, /S0
5 6 OB EFN TS, p6) HELDPS, 20 —1 =63 [MOBHET B 12 C D 6 Ka
T2RBEL, BT 2FNTE 2, AatOBHIHEIZ, Step 1, 2, 3 HiET

(26— +14+(285-1)=2x20-1=2"-1. 63+14+63=127=2"—1.

ROID A, B, O’ IEZNEFN A, B, CDEARIEFITOLR» o706, p(7) BETHLI L%
MY EWTELR,

2.n=4TAD»PSCIIBTLEEAD—FBNIVMIBIIRVICB, COELLIZBLEDL X\,
n=>5®D&EIXE) D, (Move from A to C. What is the first move when n = 4 and n = 57)

n=4 DL ZORYMDEE (First move the smallest to) : B
n=>5 D& ZDRYIDHEHE I (First move the smallest to) : C

B, DSV LSIEHICEIC, 1,2,3,4,5 L4HTEDIT 5,

n=40DEEIF, KNI A4%Z CIBEILLZY, Z207-0I1CF, 1-3 %2 BIZBEILEW, Z
DI=DITIE, 12 % CIIBHTENTIV, ZODITIE, 1 %2 B ITROICEHTS Z L0
‘/[Z\%‘(“%Z)o
n=>5DLETBLFAEICIEICEZZE. 1% CIIBEITAZ EBRYIDAT Y I THSB I LD
b, EEE 0 DBEEES ., BYIDOAT v T3 oBEIGEFRL T, Bk s, &koBE)
FTIERWE ZAICEINT I EICR B,

3. M2/ W26 1,2,...,7T L, X, THAIZ, 54,321 P2 5IHIZBIC,
MWCOMIELTHZ LTS, REFIETT %2 ADSCBEHLZO LIcIXTEGZ LT
28, Z0U, ECICHEEND T LI DD, £l Z2E T, MNIEEIDNED, (A: 7, B: 5,

4, 3,2, 1, C: 6. Move A to B or C and complete it with minimum number of moves.)
BE5E (Move to) : B H#Ej[HI¥ (How many moves?) : __ 95 [A]

Step 1. 5% CIZ#E2DIC 25 -1 =31 [, ~FREVEL B IBHT20IC 10, 20D
Rz, 6z rDIc, 26—1=63M, LZ2>T, 31+1+63=095][A,

DR THLI 2R TDIR, HFEDEHHETIIR WD, ETOXRLBEHBRNTHS Z &
WD BEDT, ZHUE, ZOHFICEENTVLADTRAETH 5, MOFHHLEZ THATFI W,



Quiz 4
ID#: Name:

L. H5EET— YA v ZERD 4 AL 683 Az, T, First Initial H Last
Initial ® [ U4EDMERN ISV 72 2 & ZIBO R 2 HIWTHMI L TS », (P77 7y b
1% 26 3CF) Among 693 April students, there is a pair with the same first and last initial.

2. ZRAD 14 HENIZ 20 MO ARZTEA, H3HH -MHITEAKZ 2FHIC L, BiAaEb > HZE
L7, ®2HD5H 2 HOMICTHAK D > L ARDEGEDE & 9 £ 7T % X 9 L%
TH5IERBOREMZHWTHEHL T ZZ v, If 20 books were read in 14 days and at

least one each day, then the total number of books read between some day to the other is

exactly seven.

Message il (Blcb &9 %) EARBERVWRNNTT 2, ZESDMMFMITL X9,



Solutions to Quiz 4

1. H2FET — VP A T 28R 4 H AEA1F 683 A7z, ZOHIid, First Initial & Last
Initial & [ USEDNERIC 72 2 & 2O RFIZ W THIHL T 23w, (T 7 7y |k
1% 26 XF) Among 693 April students, there is a pair with the same first and last initial.

% : First Initial 1% 263 D . Last Initial » 26380 H 2D T, FDHAGHOEIT 26 x 26 = 676
B THD, 683 ADBRTDET6HY DA = ¥ LDIBLDENDLT, 683 > 676 7205 B
FHIZX->T, AICA =Y ILDADBBTWERHRICK S, [ |

2. KRB D 14 HIENC 20 oA Z FiA, 269 HH - HIFAKZ 2L, BiAkb o7 H%Z5
BL7, H2HDS6H 5 HOMICHAKD > TEARDEENE &k 9 £ TN %A 5 X 5 B2
TH5IERBOREHZH\WTHEHL T ZZ v, If 20 books were read in 14 days and at
least one each day, then the total number of books read between some day to the other is
exactly seven.

.1 HHICRATERDOEZ a1. 2 HHICHRATZADE % aye B L XIHI1C 14 HEHIZEHA
PARODE % ay £T 5, IH6IT, b = ai, by = a1+a2, by = a1 + a2 + ag, mEEL,
b14—a1+a2+ -+ a4 kﬁ‘% @‘%kbl Ci 1EIE < il ﬁ%b0f4$®%{ bQ i QEIE
FCICHAKD ST RO, by 3 14HHET uﬁﬁ%lfg%)otzlw) BiunLths, —H»PRS
EINR R RO /N

1§b1<52<"'<bl4:20. (1)

CTCINBICTZMATbD2EZD L
8Sbi+T7T<by+7T< - <buu+7=2T7. (2)
T2 RDE)ITH>TR S,
1< b1,ba, ..., b1a, b1 + 7,02+ 7, b1a +7 27

28 DR A7 1 LA B 27T AR 7202 5037 & TR UL T b6 by, b, ... big 13 (1) XD TR

WD by4+T, b+ T, .. bua+T1F (2) XD TRTHEEZDT, AUIZ%R2DIE, by, b, ..., by
DENDE, by+T,bg+7,...,bu+TDENDPTHD, ZNE b & bj+7 ETBE, by =bj+7
725 bi —bi =17, 475‘\ bi, bj O)ﬁ%%%f_% k\ i>j Vb Y2)

bi—bi= (a1 +ay+-+aj+aj1+-+a)— (a1 +az+-+aj) =aj++a

DD, b —bij=7 XD TS, j+1 HEHD>S i HHF TIHAKD > RO DA
FZTMCchB I EEERL T3S, n



Quiz 5
ID#: Name:

L SRACE S &, FofREFMFET =T 4 —ITHRE L7, £ 23, SREZED 10H1DR
fsE D, D HAORMEE LIETF2ZE . SSRADUMNE, HEREZEEETF L),
DEZLLTDZ EZFHYE X, Ten couples including Mr. & Mrs. S participated in a party.
Mrs. S found out that no one shook hands with one’s spouse and everyone (besides Mrs. S)

shook hands with different number of people. Explain the following.

(a) SEKARZ, WHIEHETF L7, Mrs. S shook hands with odd number of people.

(b) I8 NEEBF L7 AN 77— A5, There is exactly one who shook hands with 18 people.

(c) IS NEERF L7 ADEMEFIZ7ZN & HIETF L %d>> 72, The spouse of the one who shook
hands with 18 people shook hands with nobody.

2. Tx7 DF = AT Knight 13T XRTORRAZTE-HEFbo>THEDEIAIRL I LIFTE
72\, On 7 x 7 size board, Knight cannot visit all places once and come back.

Message il (BIZH &9 Z) 1 (1) IOV T, KEICOWT, FHHZDOWT, About marriage,
family and children. (2) ZOD#FEIZOWT, B - YER 4 E, About this course; requests and
suggestions for improvement. ("H—2ARXR—=JEHEHAT ] OEAIZHEED 2 &, If you wish, write
“Do Not Post.”)



Solutions to Quiz 5

1. SKRAICEZ L, FEREFET =T 4 —ICHB L7223, 22123, SKEEZGD 10k
3B D, L HIORMEE LIBEF2ZET. SKADSMHI, BRAZBEBEF L), C
DEELLTDZ L ZFAKE X, (Ten couples including Mr. & Mrs. S participated in a party.
Mrs. S found out that no one shook hands with one’s spouse and everyone (besides Mrs. S)
shook hands with different number of people. Explain the following.

(a) SKAIZ, WEEHETF L7, Mrs. S shook hands with odd number of people.
B S L ZETF LAV S EFORBUIRAT 18, I/NT 0 @ 193@D, S FKADSL
DI9NFELZEFEIEF L7200, 206 198D OREIETF L 2 A d— A3 D0
528X %, CORPTHHEEEF LN (Thbb, 1,3,5,7,9, 11, 13, 15, 17 [HETF
L7 AN7=B) &, &8T 9 A3, Theorem 5.1 12 & D &AFEIAHRETF L 72 NI EEA 20
EVIRwoT, 2019 AREENTOUARY S RADIEFEL 2B u:, HFHHTh 2,

(b) 18 NEBFL 72 AD37272— AN 5, There is exactly one who shook hands with 18 people.

% A OME DS SRALSHZ IS NBTLAADBOE DB, SKAR, TEEET
L7DEDPE, Bx)E—ART, BALEFLAEARZWE I LIRS,

(c) ISNEERF L7 ADEMEFIZZZN E HIETF L %d>> 7, The spouse of the one who shook
hands with 18 people shook hands with nobody.
BBIIBALEFLALARZ, OO L HADORMEUNTRTEEFLALI EILRS, L2L
(a) KDZENEBEFLEDPSTADBWVE, 2OVEIF, BALEFLELALLEFLE
Dol DENPS, ZOREDOH 201E, ZOADEMEEL T THE, Lo T, 18 A
EBRTFLIEADEMEIIZNEDETF L o7,

2. Tx7 DF = AT Knight 1ZTXRTORAZTE-MEFbo>THEDEIAIRSL I LIFTE
72\, On 7 x 7 size board, Knight cannot visit all places once and come back.

BB 7 = AR HIERRICHRICR S L, — D252 A, 5324 < A £ 7%, Knight &
A6 H, B\ NEBEITA20T, —MEboTbERET25 L., &% 49 FHDEFTD
iz, RO ADOLELICR S, 22T, 9BFBHDRADORHDV AIZRSL Z ENTE
A

AEE. JHEFboTHEIRDLIENTEDLETEE, JHIHFFZIRD, ZNFNRkD~< AH
WKBEITA2ZENTESIETTHS, L, —ADMIF2 HY, Z2206H9) —HDED
PACKEEIT A LIZTER Y,



Quiz 6
ID#: Name:

1. TEXEDS 8 DARIZOWTRXROMIZE Z X, Consider trees with 8 vertices.

(a) TTHROXED 2,2,2,1,1,1,1 TH 5 L EKD D—DDIHRDOXEII W D75, What is
the degree of the remaining vertex if the degrees of seven vertices are 2,2,2,1,1,1,17

(b) WD W 72T (FBTARW) K233 b 5, Zi 6 Z XAt X, Depict three

non-isomorphic trees satisfying the condition in the previous problem.

2. A,B,C,D,E, F, G, HDglxzfis (FETHRY) 2y r7—7Taxt/hodboz
ED 72w, 2R Z A S 2 A ME TORD LI ICEZENTHELEE, ZDRy P T =T %
ToOMIZ/RL, 2 X F&EFZ2F T, Find a most inexpensive network connecting A, B, C, D,
E, F, G, H and its total cost by referring to the cost table below.

Cost Table
=%

¥ e o [ [A[B[C[D[E[F[G]H]
Al-T3712[3[5[27]3

B|3]-]4 3141214

() ‘D Cll1l4-T4]2]3]2]3
D224 -12]43]5

El3[3[22]-1314]4

Fls5[43]4]3 313

C) () Gl2l2]213]43]-14
H{ 34|35 4[3]4]-

® )
Total Cost: units

Message il (Bicd &9 %) FHEEA (World Citizen) &%, ICU % L CHZ D TEEEM:, k-
TRELZE, ((A—LX=VlRAN, O5EREPIEDZ L)



Solutions to Quiz 6

1. JEEEDS 8 DARIZOWTRDOMIZE Z X, Consider trees with 8 vertices.

(a)

TR ORED 2,2,2,1,1,1,1 TH % & ZRY D—DDJHKDREIZ\> D%, What is
the degree of the remaining vertex if the degrees of seven vertices are 2,2,2,1,1,1,17
B8 HORDUADE e 13 7T, FIHFDRBDMHNNLLADED 25725 R DIHKM,
DRB%Z v &9 5L

2424+24+1414+1+1+2=2-T7.

fHMICT 5 L
10+2 =14

L7z3oC, O DIEFOREIE 4 TH S, n

Wi DSR2 (HATHR ) K23 fifdH %5, Zs Z Xt X, Depict three
non-isomorphic trees satisfying the condition in the previous problem.

BB B3 DIARIE, ZNPSHCBRHE T 2 THRD RO EP s, TheDZ &, o]
MORBE 4,2,2,2 TNODED K ) ICPHET 2012k D, DTO3HHE RS,

Dol

2. A,B,C,D,E, F,G, H®8#imizfis (HETHORY) 2y F7—27TaxAbg/hoboz
ED 720, 2HIEHZFI SR A XA NI TORDEHICHEASNTWELEE, ZDXy F -7 %
TOKIZRARL, 2 A M&ilZ2F T, Find a most inexpensive network connecting A, B, C, D,
E, F, G, H and its total cost by referring to the cost table below.

Cost Table
ggf&
" —0@ [ [A[B]CID[E[F[GH]
Ajl-13]1]213[|[52]3
Bl3|-]4234]2]4
() Cll1l4]-14]2]3]2]3
D224 -124]35
El3l3l22]-1314]4
Fl543[4]3]-]13]3
Q@ C Gla2l2234]3]-14
///// H|3|4|3|5]4[34]-
(E) D
Total Cost: 15

units

Connected TH > T, Total Cost % 15 THIUE, ED Tree EELU TR THIRMBETT, 7277
L. ZOEH. 47 Tree EoTWET, EIHLTELPDLD £,



Quiz 7

ID#: Name:

1. TOT 773445 —77 7 Tldizw, BEZEHICHIHE X, Explain that the bottom graph

is not Eulerian.

2. TOT 7 2R PAZMNTIMATHEA 7 =77 71T LT, BARTHARRE D), A 54%
BT TEHAL, ERIF a b ezETH%5, {a,e}. How many edges does it need to
make the graph Eulerian? Describe edges to add.

3. TOZ I 7@FNINEV 757 TidE\WI %, Theorem 7.3 ZHWTHHE L, S, A, w(A)
PMITHLZPLHHRL, NIV V777 TR WHEZHGLT 5 Z £, Show that the graph
is not Hamiltonian by applying Theorem 7.3. Describe S, A, and w(A).

« @

Message ff] (Eicdh &9 Z) 1 WERZFAL LD T, FYUR IOV, ICUD TCy I
DWVT, (MR—=2X_X=YHEA OB&EHEOZL,)



Solutions to Quiz 7

1. TOT 773445 —79 7 Tldizw, BEZEHICHHE X, Explain that the bottom graph

is not Eulerian.

B TES b DXRENE 3 TH B, Theorem 7.1 1L DA A 57— 5 7 DHKESORKIBETH
E06, TDTI73AAL =75 7 TlER\,

2. YDV I 7R PAZ A TIMATHA 7 =77 712 L, RIETHARLED, A %i0%
RLETEZA L, L2 a ke 2T 5%6, {a,e}. How many edges does it need to
make the graph Eulerian? Describe edges to add.

B . REDFEDIERZ, bd, f,g,1,5,l,n LTeB> T, 4ARKBETH S, & ZIE,

{o,d}, {f, g}, {i, 5} {ln}
Th s, d

‘0

3. PTDTIZ 73 NINE VT T 7TIERWI L%, Theorem 7.3 ZH W THIHE K, S, A, w(A)
PTHLPHHHRL, NIV YT T 7 TldHEHZHEET % 2 &, Show that the graph
is not Hamiltonian by applying Theorem 7.3. Describe S, A, and w(A).
B:S={cehkm}tl, SNSDHEMZRELTI7% AEHTDII7)ET5, T3
E.w(A)=6>5=|5] 755 Theorem 7.3 XD ZDT I 7@ NINE YT 77 TiE RV, &

g I 51T, a,0 ZBRE. S={a,c,e,h,k,m,0} ELTHEWv, ZDLZIF, w(A)=8 =

d d
a‘ m a Om
g
b b %) ([
h J
® O @
n ‘e 'O n
I




Quiz 8

ID#: Name:

1. TOZ7 27 T FHNY 7 7 TlE%R\w»I & %254, Show that I' is non-planar.

2. & 5GP 7 7 713, 41ERIT, FMIZTRC 314U THE, DT T77D 33U
TEDif%E % K X, A connected plane graph is 4-regular and every face is either a 3-gon or
a 4-gon. Find the number of 3-gons.

Message fill (BI2H &9 Z) 1 (1) HA - HHEDOEFITOWT, (2) ICU DHFITOWT, FHCHER
122U,



Solutions to Quiz 8

1. T®O27 27 T FHNY 7 7 TlE%R\»I & %234, Show that I' is non-planar.

r BB:Cnr7 771, HAE v=11,40% =20 Th
2, I DRI 2772 E LT, FEEZEL, T 23
W72 77 ERELT, V77 7ICfiE, RO
Zfe¥sE, A4 7—DAF (Theorem 8.1) £ D

=v—e+f=11-20+ f.

kb, f=11 %%, 0777123, =AU
FELRV, o T HDOKMRIX, 2l &b 4RKD
AT E4 TV % DT, Proposition 8.2 (ii) & D

40:262n1+n2—|—--~+n12§4~11:44.

U, FETH D, LEas->T, DIl Z S 7T
X7\, ]

B : BAHTOESZBRWE TS5 7% A LT3, T2
ELETDTZ 703 TELD, 20U, Ky D6 ADI
ERI2OBIMDEZ 77 71> T 05, K5 &
VN7 7 THDDT, ZOMICTHEZMA 7
O A SIFFHINTH S, LEe>T, Azx2a88 T b
TS 5, n

2. & 5GP 7 7 713, 41ERIT, FHIZTRC 314U THE, DT 77D 33U
TEDifk%E % KD X, A connected plane graph is 4-regular and every face is either a 3-gon or
a 4-gon. Find the number of 3-gons.

B EHAOBE v, HOEE e, HOBEE f. 3 ABIORIHEDEEL t LT 5, Hi%
Fi,F, ..., Ff £ L, 206 2MOUDEE ZNZEN ni,ng,...,ny &L, Fi,...,F 13334
o Fipr,oo Fy (f—t) 1340 T2, COLEEERLD,. ny=ng=---=n =3 T,
npy1 =npio=---=ny=4TdH %, fit> 7T, Proposition 8.2 (i) (ii) & .

4v = 2e, Qe:m—|—n2—|—---+nt+nt+1—|—nt+2+~--+nf:3t+4(f—t):4f—t.

L7=D3>T, A4 7—DAX (Theorem 8.1) X b

2e 2e +t t
2—Z—e+ 11
kb, t=8 %2153, it->T 3HUEOMEKITHEIZ 8 TH 3, n

1E/\IfifA 77 7 (octahedron graph) %°. 32J5/\[fifk 7" 7 7 (cuboctahedron graph) & Z Dl
ThHd, MRLTAHATLIEI W,



